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Quick Operating Guide 


INTRODUCTION 


This Quick Operating Guide gathers the most frequently needed 
reference material from the PM 5150 Operating Manual into a 
small, convenient format. The data is identical to that found in the 
larger manual, but is provided without explanatory text to permit 
the speediest access possible. 


Usage Tips 


Warmup Remember to allow a 20 minute warmup 
to be sure the instrument meets all its 
published specifications. 


Output Make it a habit to check the output indica- 
tor. Many operations turn the output off, so 
remember to include the OUTSW ON 
command in programs that perform those 
operations. If there is still no output, also 
make sure that the instrument is set to the 
proper mode (continuous, triggered, burst 
or gate). 


Range/Resolution Amplitude resolution is a direct function of 
the range. Check the chart to be sure that 
the desired range provides the desired 
resolution. If not, select a different range. 


cited BIO YoManyss5t One ROY i Output Frequency The frequency of the output waveform is a 
oe olgrrtise art ta tsar function of the sample clock rate: 
yma? © nage tt FreQoutput = Frédsample clock / Nsamples 
oi ) 8 BIO oF ciomexs 167 For example, to obtain a 1 MHz output 
2lh4 tot xcok, ofginse 8 dliw with a sampie clock of 1 MHz, you could 
a yaillien 2 ois o ano ola 2 sample one cycle a million times, or two 


aera Of OO aelove cycles 500,000 times. 


PM 5150 Front Panel Features 


LOCAL Switches the intrument to local operation. 
Selects GPIB (IEEE-488.2) or RS-232-C remote operation. 
INTERFACE Softkeys select GPIB address and RS-232 communication 
parameters (baud rate, parity, data bits, stop bits, 
handshaking), and DSO facilities. 
Display 
Associated with selections that appear immediately above 
Soft keys them in the display, these keys change their use depending on 
the current operating state. 
SELECT keys} These keys choose the currently editable field on the display. 

- standard and arbitrary waveforms. Note that addresses are 
independently programmable if syncing to an address; 
however if a default sync mode (End Pulse, Run, or End Block) 
is chosen for one wave, that style is used for all waves, 


A two-line by 40-character LCD alphanumeric display. Values, 
The numeric keys input values to the PM 5150. Values can be 
regardless whether an address is programmed. 


modes, and functions are indicated here. Also, softkey 
meanings appear in the lower line of the display. Selections 
change to FULL CAPITAL LETTERS. A triangular indicator 
may signify that there are more selections available, or point to 
the currently selected field. 
dete " programmed only in decimal from the front panel. Remote 
2 ¥ operation permits hexadecimal, octal, and binary input as well. 
Selects waveform output mode: Continuous, Triggered, Gated, 
Burst, or Toggled. 
se TRIG Front panel trigger key. Triggers the output in triggered, gated, 
burst, and toggled modes. 
Establishes the memory length and synchronization style for 


UTILITY 


© 


INTERFACE OUTPUT Key Rotary Edit Knob 


OUTPUT and FILTER 


Indicators LAST 


Display 


Softkeys OUTPUT Connector SEQUENCE 


SET UP 
UTILITY Accesses two utility operations; one for setting up a multiple 
unit system, and the other for adjusting the LCD contrast level. 


.| -Accesses the output and filter controls. These can be turned 
| ON or OFF by way of softkeys. Note that the OUTPUT OFF 
OUTPUT selection only stops the waveform output; it does not remove 

| from the output the DC OFFSET achieved using the AC/DC 
key. 


STORE 
. RECALL 


®@ © © O 


AG 


SELECT Keys ae re | | 


~*SCLK 
FREQ 


0) 
2) 
@ 
® 
© 


Numeric Keypad RTS 


© © 


MODE ENTER ‘STD WAVE ae 


ORO) 


©QDBGSOGOHOOO 


. aT | OUTPUT LED] aie 
TRIG Ht HOLD ARB WAVE 12 ~~] Indicate the status of the output and filter; lit = ON. 
@ : | | © | FILTER LED 5 
SET UP . @. AUB OUTVin fog RESET A 13 OUTPUT . }.{nstrument output BNC connector; impedance 50 ohms 
; : Connector nominal. External voltage 42V maximum. 


Front Panel nett hfe 


27 


RESET 
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PM 5150 Front Panel Features (cont) 


Stores and retrieves up to 31 sets of complete instrument 
settings, numbered 0 through 30. See Table 6-2 for a listing of 
stored and not stored settings. 


Accesses the command input memory. Each successive press 
of the LAST key cycles the previous command to the display. 
Command input memory holds the history of about 15 
operations. 


Only functions if the Sequence Generator Option is installed. 
Permits creation and editing of waveform sequences made up 
of Arbitrary waves in any order. Standard waves can be 
sequenced if they are first placed into ARB memories using the 
EDIT mode. The Sequence Generator option lets you loop 
between waveform sequences and link them together. 


Selects a standard waveform. Use SELECT keys to cycle all 
20 selections to the display. Use softkeys to select a standard 
waveform, then a submenu permits adjusting the parameters 
of the waveform. 


Selects an arbitrary waveform. Softkeys access submenus to 
enter Editing mode (Line, Vertex, and Math), View mode to 
view all or a portion of waveform memory, and set the 
amplitude of the Z-Axis output (ZLVL). 


Activated by pressing a pointed tool, such as a paper clip or 
ballpoint pen tip into the hole, RESET performs a “soft reset” 
when pressed alone, and a “cold start” if held depressed during 
power on of the PM 5150. See Paragraph 3.2.1 for details. 
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RCLK IN/OUT 


SCLK IN/OUT 


SYNC TRIG OUT 


TRIG IN 


SYNC 1 OUT 


RS-232C Connector 


IEEE-488 Connector 


POWER Switch 


Line Cord Connector 


3-2 


QO@O@OOOOOO 


. Rear Panel 


SUM IN 


Manufacturers Label 


HOLD IN 


RTS IN 


SYNC 3 OUT 


SYNC 2 OUT 


Z-OUT 
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PM 5150 Rear Panel Features 


10 MHz Reference Clock; TTL Input/Output. Default is to 
output the reference clock. The internal crystal-controlled oscil- 
lator will phase lock to the input. 


Sample Clock Input/Output. Default is to output the sample 
SCLK IN/OUT] clock. If the instrument is programmed as a slave in a multiple 
unit set up, this is the sample clock input from the master. 


YNC TRIG Sync Trigger Output, a TTL sync for triggering additional units 
UT when they are operated in parallel. 


” 


O 


Z-AXIS SYNC IN CHANNEL 1 
TRIG IN Trigger Input, a TTL trigger input for triggered, gated, toggled INPUT (FRONT OR INPUT 
and burst modes. (NORMALLY REAR) 


IN REAR) 


Sync 1 / End Pulse Output. Programmable TTL output. End 
SYNC 1 OUT] Pulse provides a single pulse during the last clock interval of 
the output waveform (the default). 
920. Connection point for optional mouse or for serial communica- 


Connection point for IEEE-488.2 interface bus 


RS-232C 


SYNC 1 OUT 
(REAR) 


— 
m 
m 
& 
ios) 


Main power on/off switch 


Power Line power connector with integral voltage selector and fuse. 
Connector 


Cooling fan, should run continuously when power is applied 


Permits external signal to be added to output, gain = -2 for 
SUM IN open-circuit output. 
50 ohm impedance, 0 - 20 MHz, -5 V to +5 V 


Instrument Location of type number and serial number 
Label | 


i S ieiech | ) WAVEFORM a: 
EDITING 
HOLD IN Hold Input, TTL input for initiating Hold ZA 
RTS IN Return To Start Input, TTL input for initiating RTS. . 
Syne 3 / End Block Output Programmable TTL sync output. | 
SYNC 3 OUT] End Block provides a single pulse at the end of each stepina | | 
sequence (default if Sequencer option is installed). 


Sync 2 / Run Output. Programmable TTL output. Run Out is | ; 
SYNC 2 OUT high when output signal is on (default). 


Z-OUT Z-Axis Output, programmable between 0 and 9 volts open —— 
circuit, impedance 75 ohms. aan RT 


OPTIONAL 
MOUSE FOR 


re 
a 
13 
14 
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Programmable Parameters of the Standard Waveforms 
PARAMETER DISPLAY RANGE AND DEFAULT 
IDENTIFIER} RESOLUTION VALUE 
Phase 0.660” to} 0.000° 
Number of Repetitions 360.000° 1.00 
0.01 to 1000.00 
SQUARE Number of Repetitions N 1 to 1000 1 
Duty Cycle DTY 1 to 100% 50% 
DLY 
RIS 
HI 
FAL 
N 
DTY 
EXP 


0% 

10% 
30% 
10% 
1 


se 


1 to 1000 1 
1 to 100% 100% 


Delay 
Rise Time 
PULSE High Time 
Fall Time 
Number of Repetitions N 


TRIANGLE Number of Repetitions 


N f Repetitions 
SAWTOOTH umber o petition 
Duty Cycle 


EXPONENTIAL] Time Constant = 0.01 to 20.00 | 5.00 
HAVERSINE | Number of Repetitions 0.01 to 1000.00 L400] | 


Number of Repetitions 0.01 to 1000.00 1.00 


Ringing Frequency 4.00 to 1000.00 
SINE X/X | Multiplier 
i x1 to x1000 
x1 to x1000 


LINEAR Begin 
SWEEP End 
x1 to x1000 


Begin 
End 


LOG SWEEP x1 to x1000 
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Programmable Parameters of the Standard Waveforms (cont) 


DI 
DENTIFIER RESOLUTION VALUE 


Carrier Frequency CF x1 to x8183 

Modulation Frequency MF x1 to x8183 

Modulation Index IX 0 to 100% 50% 

Modulation Phase MP 0 to 360° 0° 

Carrier Phase CP 0 to 360° 0° 

Carrier Frequency CF x1 to x8183 x20 
SCM Modulation Frequency MF x1 to x8183 x1 

Modulation Phase MP 0 to 360° 0° 

Carrier Phase CP 0 to 360° o° 


Carrier Frequency CF x1 to x8183 x20 
Modulation Frequency MF x1 to x8183 x1 
FM Modulation Index IX 0.01 to 100.00 10.00 
Modulation Phase MP 0 to 360° 0° 
Carrier Phase CP 0 to 360° o° 


At least 3 to 10 samples are required to represent any given function. 
Therefore, the length of the waveform must be taken into consideration 
when selecting range and resolution values. 


= Oe 


ABS (Offset) [V] Into HiZ 
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Ej = Legal Amplitude/Offset Range 
SUM = Amplitude + 2* ABS (Offset) 


ee 


Amplitude = 20.4V 
_TABS (Offset) = 0.2V 


| 
Amplitude = 20.4V 


10 mV Resolution © 


20mV 100 mV 200 mV 2V 10V 


Amplitude [Vpp] Into HIZ 


LEGAL AMPLITUDE/OFFSET RANGES: 


Amplitude 20 mV 
Amplitude >200 mV 
Amplitude >2v 


... 200mV 
site 
a9 2OaV 


ABS (Offset) < 0.5 * (200 mV — Amplitude) 
ABS (Offset) < 0.5 * (2V — Amplitude) 
ABS (Offset) < 0.5 * (20.8V — Amplitude) 


Resolution/Range Graph 
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START 
0 


START 
2000 


START 


4000 6000 8000 
a ~ Ui 
3999 5999 7999 


STOP 


STOP 


START 


= My 2 


START START START 


10000 11000 


9999 10999 
STOP STOP 


32767 
STOP 


Memory Organization 


ee 
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WAVEFORM PARAMETERS 


8 | 
ERE 
ERRET 
S5xS3 
@+|v 0) 
@)>|u 0] 
@-[ | 
@>{2_ 
jaz 
a4 
ce 
5 | 
Fa 


®) 
@ 
@ 
© 


(Fi) (Fe) (Fs) (F4) 
i rd Ris | | RIS 
N | loLy| |oLy 

Hi | | Hi 

FAL| | FAL 

NIN 


Standard Wave Function/Menu Tree 
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POWER ON 


ARBITRARY GENERATOR 
PM 5150 SW xyz 


(ARB WAVE ) 


ARB WAVE 
EDIT VIEW 


START ANCH CHAD 


@ @ © VATX. ARB#=0 VATX ARB#=0 
ADDV SCAL ANCH INSF SUMF DMPF SMOO DUPL 


ABE OOOO OHOO® 


i Pa Pe Select a Standard Wave 


CANC 


Arbitrary Wave Function/Menu Tree 
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RESET Functions 


RESET 


VAL T 
PARAMETER UE/STATUS ALL CURR 


Sample Clock Frequency 10.00 MHz 
Sample Clock Select INTernal 
Trigger Generator Rate 50 mS 
Trigger Generator State OFF 
Reference Clock Adjust 0 
Reference Clock Select INTernal 


Amplitude peak to peak 10.00 V 

Offset 0 

Filter OFF 

Output Switch OFF* 

Function STD WAVE 

Mode CONTinous 

Burst Count 3 

Trigger Input Mode ASYNChro- 
nous 

Trigger Output Mode SERial 


Standard Functions 
Sine (cycles) 
(phase) 
Square (cycles) 
(duty cycle) 
Pulse + (cycles) 
(delay) 
(risetime) 
(hightime) 
(falltime) 
Triangle (cycles) 
Sawtooth + (cycles) 
{duty cycle) 
Exponential + (exponent) 
Gaussian + (exponent) 
Haversine (cycles) 
Circle (cycles) 
(phase) 
Sine X over X (cycles) 
Linear Sweep (start cycles) 
{stop cycles) 
Log Sweep {start cycles) 
(stop cycles) 
AM (carrier cycles) 
(carrier phase) 


POWER ON 


ARBITRARY GENERATOR 
PM 5150 SW x.yz 


_~— & GS, GS GS Sa S SS, 
~. Ss <=, = = = = SS SS = GS 


SEQUENCE 


SEQUENCE: SEQ #-.. 
DEL EDIT NEW 


~ 
~ 


@ © 3) 


Delete SEQ#.. ? SEQ#00 STEP=.. SEQ:NEW: N.SEQ-.. 
OK CANC DEL MOD ADD CANC OK CANC 


6) &)  €&) & & (3) 4) 


ANC] | N 
ARB 


SS SS, Se Ge Se ER, BR Re, os eG, 
See Re Se, Se, SG eS, Se 6, SS 5 S'S SS ee Se 


Sequence Generator Option Function/Menu Tree 


- 16- Quick Operating Guide PM 5150 PM 5150 Quick Operating Guide ees (2 
as Quick Operating Guide PM 5150 


RESET Functions (cont) 


RESET 


PARAMETER VALUE/STATUS ALL CURR 
{modulation phase) 
{modulation index) 
{carrier cycles) 
(carrier phase) 
{modulation cycles) 
{modulation phase) 
(carrier cycles) 
(carrier phase) 
{modulation cycles) 
{modulation phase) 
(index) 


Syntax and Data Structures : 


Sync Selects (SYNC1) ENDPoint 
(SYNC2) Waveform 
RUN 
(SYNC3) ENDBlock 


v 
v 
V 
v 
v 
v 
v 
v 
v 
v 
J 
J 
J 
J 


4. & [= SS eee SS. Se. SG. %, 


Waveform Memory 
ARB WAVE (numbers) 00 - 04 
2000 points 
affected 
STD WAVE i 1000 points 


sine, 1 cycle —+\——_|nstrument >> ++#\——- Controller ——_> 


* When performing a RESET via the front panel, the instrument 
automatically 


changes to the OUTPUT menu. IEEE 488.2 IEEE 488.1 lEEE488.2 


Standard Standard Standard 


A = Device functions 

B = Common system functions 

C = Message communication functions 
D = Interface functions 


* This figure is in accordance with “IEEE Standard Codes, Formats, Protocols, 
and Common Commands” (ANSI.IEEE Std 488.2—1987). 


IEEE-488 Syntax 
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